Absorption coefficient 423 

Accumulated time method 93, 95 

Activated unzipping mechanism 100 

Activation area 50, 433 

Activation energy 39, 58, 407 

Activation enthalpy 39, 121, 217, 218, 392, 419, 420, 
433, 448, 479 

Activation entropy 119, 121, 417, 418 

Activation equations 144 

Activation free energy 39 

Activation free enthalpy 39, 50-54, 187, 188, 191, 195, 
196, 203, 205, 362, 363 

stress dependences 108 
Activation rate 37, 41 
over linear barrie.s 54-64 

Activation volume 52, 407, 432 

After-photoeffects 426 

Ag 318 

AgCl 303 

Ag-in 319 

Ag-Sb 319 

Ag-Sn 319 

Ageing of dislocations 

Al 401, 402 

Al,O, 122, 124 

Alkali halides 98, 215 

Anharmonic phonon drag 233-244 

Anisotropic elasticity theory 14 

Annihilation length 494 

Antiferromagnets 264, 265, 267-270 

Antiphase defects 208 

Array models 435-448 

Array motion 435-448 

Arrhenius diagram 119, 121, 122, 346 

Arrhenius equation 350, 421 

Arrhenius formula 49 

Arrhenius law 7, 8 

Arrhenius plots 129, 417, 429 

Arrhenius relation 163 

Artificial slip 303 

Associated shuffle configuration 207 

Au,Cu 336 


170-173 


Background etch pits 413, 414 

BaF, 129, 291, 363, 365-7 

Boltzmann equation 241, 255 

Boltzmann factor 37 

Boltzmann statistics 39 

Bowing dislocation 109 

Bowing-mode crystals 19, 24-36, 54, 59, 60, 62, 64, 

148, 181-3, 186, 317-370 

comparison with kink-mode crystals 
ionic crystals 336-370 
metals 317-336 

Bowing-out algorithms 92 

Brillouin zone 238, 406 

Brownian motion 40, 47 


158-184 


Brown's theorem 17 
Burgers vector 53, 54, 56, 207, 260, 291, 298, 319, 321, 
398, 440, 463, 488, 496, 501, 508 


CaCO, 369 
CaF, 367-369, 436 
Cathodoluminescence 
CdS 216, 219 
CdTe 216, 219 
Cherenkov radiation 264, 269 
Circle-rolling algorithms 92 
Collision kink regime 149, 151-152, 184-196, 209 
Collision-less kink regime 149, 152, 157, 184, 186, 211 
with variations in dislocation shape 196-206 
Computer simulation 9, 10, 54, 65, 79, 90-131, 
135-137, 139, 145 
Configurational oscillations 246 
Constitutive law 475 
Continuum approximation 468-470 
Core structure 206 
Cottrell atmosphere 147 
Cottrell interaction 45 
Critical angle 135 
Critical equation 440, 445 
Critical resolved shear stress 480 
Critical stress 77, 113, 136, 137, 149, 199, 417, 440 
Cross-glides 497, 498 
Cross-slip 487, 499 
CsI 5, 352, 353, 355, 403, 405, 406 
Cu 124, 126, 290, 301, 318, 409 
Cu-Al alloys 140, 320 
Cu,Au 318, 332, 335 
Cu-based alloys 321 
Cu-Ni single crystals 299 
Cubic crystals 
crystallographic properties 513 
dislocation properties 516 
Curie temperature 264 
Cusp angle 29, 32, 122 
Czochralski technique 158 


298 


Dangling bonds 207, 208, 211 
Debye crystal 241 
Debye-—Einstein model 236 
Debye-Einstein solid 243 
Debye frequency 6, 244 


Debye model 236, 261 

Debye solid 243 

Debye spectrum 234 

Debye temperature 62, 228, 242, 400 
Delay time 201, 202, 309 

Delta function 470 

Diffusion theory 41, 42, 44, 45, 47, 59 
Dihalide-phase 342 

Dipole coefficient 506 
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Dipole density 485 

Dipole hardening 503-507 

Discrete obstacle model 448-468 

Dislocation arrays 9% 

211-221 

Dislocation configurations 

mechanically stable 72, 77 

stable 93, 94, 100 

Dislocation density 459, 461, 468, 469, 484-486, 489, 


Dislocation distribution 460, 469, 485 

Dislocation drag 10, 143-148, 230, 257 
main contributions to 271 

Dislocation dynamics 470-512 


glide 
over randomly distributed obstacles 66-75 
two-dimensional! thermally activated 66-75 
Dislocation interstitials 461, 462, 466 


computer simulation 79, 90-131 

effect of obstacle size and strength increase 113-114 
features revealed by computer simulation 96-114 
first study of 5 

forward and backward 177-184 

high velocity 223-232 

hypothesis on 

103-106 
influence of impurities on 167-169 

jerkiness and heterogeneity of 101-102 
kink-mode. See Kink-mode crystals 

methods for revealing 280-303 

mixed kink-obstacle mode 184-206 

mixed-mode 131, 199 

modes of 10 

non-stationary character 98 

over local barriers 6 

over two-dimensional array of obstacles 9 
primary problems 40 

quantitative description of 3 

quasi-viscous 20 

renormalization due to self-interactions 112-113 
resistance to 4 

semiconductors. See Semiconductors 

simulation 9 


thermally activated 9 


through weak obstacle arrangements 102-103 
Dislocation nucleation 487-497 
Dislocation-obstacle interaction free energy 28 
Dislocation pairs 449, 457, 458 
Dislocation phonons 46 
Dislocation pile-ups 185, 447, 486 
Dislocation segments 23 
Dislocation self-interaction 112-113, 489 
Dislocation self-stress 18 
Dislocation shape 11-36, 159 
Dislocation structure 486, 506 
Dislocation theory 4 
Dislocation vacancies 461, 465, 466 
Disiveation velocity 3-5, 9, 84-90 

alternative methods of measurement 306-314 

computer simulation and experimental data 114-131 

direct measurements over thermal activation 

range 282 

experimental results 277-434 

features and precautions in measurement 314-317 

length dependence 98-101 

length-independent 166-167 

measurement techniques 278-317 

special effects in 131-148 

stress dependences. See Stress dependences 
temperature dependences. See Temperature 


dependences 
thermally activated 64-221, 317 
Dislocation viscosity and inertial 
contributions 132-142 
Dislocations 
ageing of 170-173 
forces on 12-19 
mechanically stable configurations 69-70 
non-transparent configuration 65 
transparent configuration 65 
a-Dislocations 214, 216, 219 
B-Dislocations 214, 219 
Dissociated configuration 208 
Dissociated dislocations 206 
Dissociated glide dislocations 211 
Distribution function 491, 493 
of residence times 96 
Donor impurities 212 
Doping effect 212 
Double cross-slip 487, 493, 497, 499 
Double-ended arrays 439, 442, 443, 449 
Drag coefficient 19, 45, 61, 66, 72, 97, 131-133, 140, 
153, 221, 223, 228, 229, 231, 240, 243, 245, 251, 268, 
321, 329, 400, 403-405. 
Drag force 4 
Drag resistance 19-21, 156, 221, 228, 230, 267 
Drag stress 19, 97 
Dynamic angles 134 
Dynamic equilibrium at moving dislocations 173-177 
Dynamic parameter 134, 135 
Dynamic Peierls stress 247, 249 
Dynamic pile-ups 9 
Dynamic threshold 133 
Dynamical theory 41, 46, 47 


Easy-axis antiferromagnets 268 
Easy glide 480, 497-502, 507 


at 492-494, 502, 506 
ay Dislocation dipoles 485 
Dislocation displacement 313 
evolution of concepts in 10 
a r fundamentals of 11-64 
historical background 3-1! 
2 reverse problem of 119 
s Dislocation energy 4, 16 
siocahion loops /, . /, 
ia Dislocation mobility 7 
kink-mode crystals 153 
by low-temperature experiments 8 
metal single crystals 
4 Dislocation models 151 
Dislocation motion 487-497, 508 
:. at high velocities 400-407 
¥ basic concepts of 10 
bowing mode. See Bowing-mode crystals 
characteristic of 159 
a characteristics of discrete mixture of obstacles 
106—112 
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Easy-plane antiferromagnets 268 

Edge dislocations 4, 16, 45, 322-325, 330, 333-335, 
340, 343, 347, 348, 350, 352, 357, 359-362, 366, 367, 
369, 370, 403, 404, 408, 420, 431, 436, 440, 477, 496, 
501, 504 

Effective force 116, 117 

Effective isotropic parameters 15 

Effective jump frequency 6 

Effective stress 477 

Einstein fluctuation formula 39 


Electrically active impurities 185 
Electron beam induced current (EBIC) 298 
Electron-dislocation interaction 7, 8, 19 
Electron drag 7, 8, 222, 251-264, 277 
normal metals 252-260 
superconductors 260-264 
Electron excitation 426 
Electron-hole pairs 216 
Electron relaxation 402 
Electron wind 260 


Energy releasing obstacles 26 
Energy storing obstacles 26 

Energy valleys 27 

Eshelby potential 57 

Etch pits 176, 281 

Excitation effects 221, 407, 422-423 


Externally-induced effects 407-434 
Extrinsic dissipative mechanisms 272-274 


Fe 321, 401, 402 

Fe-Si 127, 284, 321, 332 

Fermi level 255, 259 

Fermi momentum 252 

Fermi surface 255, 259 

Fermi temperature 252 

Fermi velocity 252, 260 
Ferromagnetics 264, 265, 267, 268 
Fine structure of moving dislocations 206-211 
Fleischer-Gibbs potential 85 

Flexible dislocation 232 

Flutter effect 4, 222, 244, 245 
Fokker—Planck equation 42 

Forest dislocations 507-512 
Forward-scattering algorithms 92 
Forward-scattering method 93 
Frank—Read sources 487, 501 

Frenkel defects 409, 411 
Frenkel-Kontorova model 248 
Frequency distribution functions 79 
Frequency factor 37, 39, 46, 50, 61, 62 
Friedel frequency 46 

Friedel length 31 

Friedel relations 81, 85, 117, 119 
Friedel statistics 6, 31, 32, 34, 50, 52, 69, 113, 118, 136 
Friedel stress 31 


GaAs 216, 217, 386, 390-397, 426, 427 
GaSb 371, 386, 387, 396 

Gauss distribution 104 

Gauss function 87 

Ge 150, 159, 178-179, 206, 208, 212, 219, 371-386 
Gibbs free energy 37, 39 

Glide area 53 

Glide dislocations 267 

Glide planes 18, 173, 207, 497, 498, 499 
Glide resistance 4, 11-36, 53, 322 

Glide set configuration 208 

Glide set dislocations 207 

Glide set dissociated dislocations 208 
Gliding dislocations 64 

Granato effective frequency 48 
Grown-in dislocations 490 

Griineisen constant 234 

Griineisen model 239 


Hardening rate 480 

Hertz-Saint-Venant model 312 

Hexagonal close packed crystals 332-336 
crystallographic properties 514 
dislocation properties 517 

High-temperature distributions 76 

Hirsch theory 209 

HVEM 293-297, 356, 358, 363, 382, 390, 452, 498 

Hydrostatic pressure 407, 428-434 


Ice 398, 399, 400 

Ideal easy glide region 476 
Image self forces 15 
Immobile dislocations 171, 490 
Impenetrable obstacles 113 
Imperfections 24 

Impurity concentration 200 

InAs 386, 390 

Inertial effects 9 

InP 216, 217, 386, 396, 426 

InSb 371, 386-389, 391, 392, 396, 397 
Interference method 461 

Internal stresses 475, 477-480 
Interrupted etching 437 

Ionic crystals 5, 286 

Irradiation effects 227, 407-422 


Jogs 131, 148 


K 401, 402 
KBr 5, 224, 310, 346-348, 353-355, 403, 429, 431, 433, 
434 
KCl 6, 225, 226, 302, 347-355, 403, 411, 414, 415, 423, 
429 -434 
KI 352, 355 
Kink drag 274-277 
Kink-mode crystals 
370-400 
comparison with bowing-mode crystals 158-184 
dislocation mobility 153 
Kink motion, principal regimes of 184 


19, 21-24, 54, 55, 63, 147-221, 


533 
Einstein relation 153 
Elastic anisotropy 489 ; 
Electric field 257 
Electronic excitation 211-221 
Energy conserving obstacles 26 
Energy hills 27 
Energy levels 209 
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Kink nucleation 149, 150, 186, 189, 210 
Kink-—obstacle interaction 64 
Kolmogorov method 200 


Labusch parameter 69, 113, 132 

Landau energy 

Latent hardening 509 

Lattice resistance 21-24, 149 

Leibniz formula 52 

LiF 4, 5, 280, 316, 317, 332, 336, 339, 341, 350, 355, 
403, 406, 408, 410, 415, 429, 431, 496, 498, 499, 502, 
509, 510 

Light illumination effects 423-426 

Light-sensitive obstacles 426 

Line tension 16 

Loading methods 305-306 

Low-temperature distribution 76 

Lower yield stress 480 

Liiders bands 476, 482, 484, 497, 500 


Magnetic fields 141, 142, 257, 258, 260, 263, 265, 268, 
270, 426 
Magnon-dislocation interaction 19, 268 
Magnon drag 264-272 
Magnon drag coefficient 265 
Magnon wind 269 
Mean effective free path 489 
Mean nucleation lengths 489 
MgO 122-123, 125, 297, 356-364, 391, 452 
MgZn, 318, 332, 335 
Migration free enthalpy 209 
Minimum time method 93 
Mo 141, 285, 293, 302, 321, 325 
Mobile dislocations 490, 491, 500 
Modified Debye—Einstein approximation 242 
Monte Carlo method 96, 449 
Mott—Labusch statistics 6, 31, 34, 113, 136 
Movable dislocations, introduction into the 
crystal 303-305 
Moving dislocations 
dynamic equilibrium at 173-177 
statistical characteristics 75-84 
Multi-dimensional system 45 
Multiplication factors 489, 492, 493, 495-497, S511 
Murnaghan model 237, 239 
Murnaghan modulus 237 


NaCl 5, 127-129, 140, 214, 227, 228, 279, 280, 290, 
294, 302, 309, 310, 312, 315, 337, 339, 344, 345, 350, 
355, 358, 363, 368, 403, 404-407, 412-416, 418-421, 
423, 429, 431, 434, 436, 438, 443-445, 456, 470, 480 

Nb 140, 321, 328, 329, 408 

Néel temperature 264, 269 

Ni 318 

Non-linear phonon scattering 4, 238 

Non-screw dislocations 322 

Normalized attack angles 82, 83, 85 

Normarski differential interference contrast (NDIC) 
technique 300-302 

Nucleation free enthalpy 58, 190 

Nucleation length 493 


Nucleation rate 59, 62 
Nucleation threshold 190 


Obstacle-dislocation interaction 24 
Obstacle diffusion 143-148 

Obstacle resistance 24-36 

Obstacle strength 27, 29 

Obstacle strength distribution function 125 
Obstacle surmounting 50-54 

Optical absorption coefficients 412, 414 
Ordered alloys 332-336 

Orientation effects 14, 16, 17 

Orowan model 473 

Orowan stress 29, 35 

Overdamped dislocation 131, 133, 134, 139 


Pb 401 
Peach—Koehler force 68 
Peach—Koehler formula 13 
Peierls barriers 21, 23, 59, 149, 156, 181, 202, 214, 247 
Peierls energy 21, 57, 151, 182, 387 
Peierls hills 149, 186, 202, 204 
Peierls lattice resistance 21 
Peierls period 182, 187, 200 
Peierls potential 21, 22, 57, 59, 153, 181, 184, 187, 188, 
204, 249, 341 
Peierls relief 147, 152 
Peierls stress 11, 19, 21, 23, 56, 57, 60, 151, 181, 182, 
185, 191, 194, 247, 332, 335 
Peierls valley 151, 186, 189, 196, 197, 203 
Peierls velocity 60, 153, 181, 182 
Phonon-dislocation interaction 19 
Phonon drag 9, 232-251, 277 
Phonon non-linear scattering 222 
Phonon scattering 4, 222 
Phonon viscosity 235, 237 
Phonon wind 4, 19, 20, 222, 238, 240 
Photomechanical effects 98 
Photomobility effect 218, 220 
Photoplastic effect 98, 216, 426 
Plastic deformation 8, 10, 98, 470-512 
as dynamic dislocation process 471-487 
initial stages of 487-502 
macroscopic 480 
microplastic 480 
Point defects 6, 177, 420, 426 
Poisson ratio 440, 488 
Probability theory 9 
Pronounced yield point 480 


Quantum factor 45 
Quantum oscillations 49 
Quantum rate theory 50 
Quantum statistics 48, 49 
Quantum tunnelling 57 
Quasi-classical parameter 205 
Quasi-particles 221 
Quasi-phonon scattering 238 
Quasi-phonons 254 
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Radiation friction 246, 247 
Raman scattering 246 
Raman scattering drag 247 
RbI 355, 404 
Reduced density distribution functions 81, 86 
Reduced density stationary distribution function 85 
Relaxation of slow phonons 222 
Residence time 70, 72, 94 
distribution function of 96 
Rolling disk method 77 


Saddle-point configuration 57 
Saint-Venant model 309, 311 
Sample preparation 279-280 
Scaling relations 76 
Scanning electron microscopy (SEM) 298 
Schmid factor 12, 332 
Screw dislocations 127, 131, 141, 210, 219, 268, 273, 
297, 316, 323-324, 327, 333-334, 338-339, 341, 343, 
344, 347-350, 352, 357, 359-360, 363, 366-368, 373, 
375, 377, 378, 389, 391-392, 394-395, 403, 404, 408, 
416, 418-419, 421, 430, 431, 436, 440, 485, 491, 493, 
496, 497, 502, 504, 505 
Seeger-Schiller model 59 
Semiconductors 7, 10, 23, 63, 64, 98, 149, 159, 161, 
168, 170, 171, 181, 205, 207, 210, 213, 214, 223, 426 
compound 386-400 
dislocation motion in 7 
elemental 371-386 
Shape factor 488, 489 
Shear strain 462-464 
Shuffle set dislocations 207 
Si 150, 159, 178-179, 206, 210, 212, 216, 219, 314, 316, 
371-386, 427 
Simulation procedures and algorithms 91-96 
Single dislocations 448, 450-452, 456, 466-468, 474, 
486 
Slip bands 482-484, 500, 502 
Slip lines 434-470 
dynamic properties of 482 
observation in motion 298-303 
Slip planes 4, 508 
Slip systems 515 
Slow-phonon relaxation 222 
Slow-phonon viscosity 238 
Small bow-out angles 69 
Smeared-out obstacle method 439 
SN-transitions 141 
Snoek effect 180 
Soliton motion 60 
Solitons 208 
see also Vacancy-soliton complexes 
Spin wave radiation 265 
Stacking faults 207, 208 
Stage I hardening 503-507 
Stage Il hardening 507-512 
Starting stresses 170-173, 201, 481 
State variables 475 
Stationary angle distribution 79 
Stationary angle function 79 
Stationary dimensionless function 84 
Stationary distribution functions 84 
Stationary distributions 84-90 


Statistics of obstacles 6 
Steady-state structure 475 
Straight-determining distributions 76 
Straight dislocations 491, 492 
Strain hardening 485, 486 
Strain rate equations 472-476 
Strength-determining configurations 77 
408, 409, 415, 416, 418, 419, 421, 


Stress-induced birefringence 302 
Stress sensitivities 388 
Stress-strain curves 480-487, 495, 502 
Subarray-storing algorithms 92 
Subsonic dislocations 233 
Superconductors 8, 222 

electron drag 260-264 
Super-dislocation approximation 447 
Super-dislocation concept 447 
Superjogs 148 
Supersonic dislocations 232 
Suzuki-phase 342 


TEM 4, 293-298, 382, 390, 392, 486, 509 
Temperature dependences 163-166, 178, 179, 391, 396, 
404, 427 
Temperature effects 128 
Tension self force 16 
Thermal activation 40, 41 
theories of 41 
time and site of 93 
Thermal stress 477 
Thermal unzipping 100 
Thermally activated motion, statistics of, 75-90 
Thermally activated velocity 72-75 
Thermodynamics 36-64 
Thermoelastic damping 4, 236 
Transcendental equation 135, 182 
Transition state theory 41, 59 
Transmission electron microscopy (TEM) 4, 293-298, 
382, 390, 392, 486, 509 
Transport crystals 302 
Transport velocity 303 
Trapping factor 494 
Tungsten 321, 330 


Ultra-microscopy 299 
Underdamped dislocation 
Upper yield stress 480 


131, 133, 134, 136, 137, 141 


Vacancy-soliton complexes 208 
Viscous motion 221-277 


Waiting time method 93, 94, 96 
Work hardening 477, 480, 502-512 
Stage I 503-507 
Stage II 507-512 
Wurtzite 514, 517 
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Yield stress 483 
Yttrium garnet (YIG) 
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130, 224, 225, 334, 402, 403, 406 


Zero-point 48 
Zn 


480, 497-502 


371, 398 


Y; Fe,0,, 
Yield point 
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